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Claims 

1- Method for increasing the production of 
cysteine, glutathione and methionine, and of auiphur 
derivatives thereof, p.ant celis and piants. the 
said method consisting in overexpressing an S.T in 
Plant ceus and plants containing the said piant ceiis. 
2. Method according to claim 1, 

characterized in that the SAT which 1. o 

, "^^""^ overexpressed in 

plant cells is a cysteine-sensitive SAT. 

10 O 

3- Method according to claim 2, 

native SAT of bacterial origin. 

4. Method according to claim 1, 

characterized in that the SAT wh^ k ■ 
, ^ ^"^^ IS overexpressed in 

15 Plant cells is a cysteine-insensitive SAT. 

5. Method according to claim 4 
Characterized in that the SAT is a plant s:t or an SAT 

— origin, or a mutated plant SAT, rendered 
cysteine-insensitive by mutagenesis. 

^^--^-^ to one Of Claims 1 to 
5, characterized in that the sat 

overexpressed in 

the cytoplasm of plant cells. 

7. Method according to claim 6, 

characterized in that the SAT 

. ^ SAT of bacterial 

origin. 

8. Method according to claim 6, 

characterized in that the SAT i . = i 

. ^ Pl^"t cytoplasmic 

' P^^^-"^- AraMc^opsi. t.aiiana. 



64 



9- Method according to claim 8 
Characterised in that the SAT is which is 

represented by SEQ ID NO 1. 

10. Method according to claim 6, 
5 -aracteri.ed in that the s» is a non-c.topias.ic 

"™ — US Signal ,s. 

address.ng to celiniar compartments other than the 
cytoplasm. 

11. Method according to claim 10, 

10 Characterised in that the s.T is s.T. „Hich is 
represented by SEQ ID NO 2. 

12. ^^thod according to one Of Claims 1 to 

5, characterized in that the SAT i, . 

^ overexpressed in 

mitochondria. 

13. Method according to Claim 12, 
characterized in that the SAT . 

, , ^ °verexpressed in the 

-toplasm in the .orm o. a signal peptide.s.. .nsion 
protein, the matnre .nnctional s„ being released 
inside mitochondria. 

20 

1^. Method according to claim 13, 

characterized in thsi- 

that the mitochondrial addressing 

signal peptide consists of at least on. • 

frn,n . . ^^^"^^ Peptide 

.Uochondria, such as .or example, the s.„ signal 

" """" ^= -~-d h. amino acids 1 to S3 in 

SEQ ID NO 3. ^" 
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• """"^ ^"""ing to claln, 13 
characterie.. 1„ ^.at the SAT a 

Plant origin m o, ""ochondrial SAT 

yj-n, an particular from a u . 

characterized in that the SAT is SATl „h- . 

characte ""'"^ =lai„ 

Characterized in that the SAT 

Chioropiaats o. piant cei.r "'"^'""^^^^ 

""""^ to clai. „ 

-«acteri.ed in that the SAT i. ^^rexJ 
--ropiasts i„te,.„,„„, ^^^^ 7''— ^ 
Piant cells. Of a ch • c"o"Plast D»A of 

--ence en od^ t, " """"""^ ' 

ciicoaing the said sat , ^ 

15 and Of 3' remn . ^°"trol of 5. 

regulatory elements which ar. . 
chloroplasts. ^ functional in 

""''"^^ ^--^-g to Claim 17 
Characterized in that the SAT i, 

--Plasm in the form of a t ^^^^ ^" 

- — . the mature WtionaT:: T""" 
inside Chloroplasts. 

Characterized in that the SAT i. . 
transit peptide. "^^h the 

25 



Characterized in that the SAT ia a chl 
plant origin in chloroplast SAT of 

'■igin, in particular frr.m ■ 

from AraWCop3i3 thaiia„a. 
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22. Method according to claim 21 
c.aracteri.ed in that the S.. is s.T2 or s.;. ^re 
represented by SEQ lo NO 5 or NO 6, respectively. 

23. Method according to claim 19 

5 Characterized in that the SAT is heteroi 

heterologous with the 

transit peptide. 

24. Method according to claim 13, 

characterized in that the SAT = . 

zne SAT is a cytoplasmic SAT of 
plant origin or an SAT of bacterid,! r. ■ ■ 
10 ^ bacterial origin, as defined 

-lu m one of cl^^iTncs ^ +. r 

c-Laams 3 to 5 or 9 to 11. 

and 24 '° ^'"-^^ °^ » 

in plastids. 

26. Method according to claim 25, 
cha„cte.l.ed 1„ that the transit peptide co„3l3t3 o. a 

transit peptide. 

27. Method according to either i • 

on eitner of claims 25 

- and 2S, charactexued 1„ that the tran.lt peptide 

"7'°" a transit peptide .ro. a plant protein „hlch 
" located in pu=tlds. and, .et„ee„ the c-ter.lnal 

portion o. the s.r. a portion o. se^ence .rc„ the 
.ature »-ter„lnal region o. a protein which I3 located 
m plastids. 

28. Method according to claim 27, 

characterized in that the portion of 

P°^ti°n of sequence comprises 
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generally less than 40 amino acids from the N-terminal 
portion of the mature protein, preferably less than 30 
amino acids, more preferably between 15 and 25 amino 
acids . 

5 29. Method according to either of claims 27 

and 28, characterized in that the transit peptide 
comprises, between the C-terminal portion of the 
N-terminal portion of the mature protein and the 
N-terminal portion of the SAT, a second transit peptide 
10 from a plant protein which is located in plastids. 

30. Method according to claim 29, 
characterized in that the transit peptide is an 
optimized transit peptide (OTP) made by fusing a first 
transit peptide with a portion of sequence from the 
15 mature N-terminal region of a protein located in 

plastids, which is fused with a second transit peptide. 

31. Transit peptide/SAT fusion protein, 
characterized in that the SAT is heterologous with the 
transit peptide. 

32. Fusion protein according to claim 31, as 
defined in claims 24 to 30. 

33. Nucleic acid sequence encoding a transit 
peptide/SAT fusion protein according to either of 
claims 31 and 32. 

2^ Chimeric gene comprising a coding 

sequence as well as heterologous 5' and 3' regulatory 
sequences, which are able to function in a host 
organism, characterized in that the coding sequence 
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comprises at Uast one nucleic acid sequence which 
encodes an SAT. 

35. Chimeric gene according to claim 34 
Characterized In that the host organism is chosen .rom 
bacteria, for example coli, yeasts, in particular of 
the genera 5acci,aro»,yces, «uy.eromyces or PicWa 
fungi, in particular .spergillu., baculoviruses, or 
plant cells and plants . 

36. Chimeric gene according to claim 35, 

10 Characterised in that the host organism is a plant cell 
or a plant which contains it 

37. Chimeric gene according to claim 36 
Characterized in that the 5' regulatory element 
comprises regulatory sequences which are promoters in 

Which are expressed in plant leaves, constitutive 
promoters, or light-dependent promoters of bacterial, 
viral or plant origin. 

38. Chimeric gene according to claim 36, 
20 Characterized in that the 5- regulatory element 

comprises regulatory sequences which are promoters in 

plant cells and Dlanl-cs ^.r,^ ^ 

P-^^nts, and are chosen from seed- 
specific promoters. 

39. Chimeric gene according to claim 38 
25 Characterized in that the promoter is chosen from the 
promoters for napin, phaseolin, giutenin, zein, 
helianthinin, albumin and oleosin. 
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40. Chimeric gene according to one of claims 
34 to 39, Characterized in that the nucleic acid 
sequence which encodes an SAT encodes an SAT as defined 

in claims 2 to 30. 

41. Chimeric gene according to one of claims 
34 to 39, characterized in that the nucleic acid 
sequence which encodes an SAT is the nucleic acid 
sequence according to claim 33. 

42. Cloning and/or expression vector for 

10 transforming a host organism, characterized in that it 
contains at least one chimeric gene as defined 
according to one of claims 34 to 41. 

43. Method of transforming host organisms. 
Characterized in that at least one nucleic acid 

15 sequence according to claim 33, or a chimeric gene 

according to one of claims 34 to 41, is integrated into 
the genome of the said host organism. 

44. Method according to claim 43, by means 
of the vector according to claim 42. 

45. Method according to either of claims 43 
and 44, characterized in that the host organism is 
Chosen from bacteria, for example E. ooli, yeasts, in 
particular of the genera Saco^sro.yaes . Kluy.ero.yces 
or Pichia, fungi, in particular Aspergillus, 

25 baculoviruses, or plant cells and plants. 

46. Method according to claim 45, 
Characterized in that the host organism is 1 plant cell 
or a plant which contains it. 



20 
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47. Method according to claim 46, 
Characterized i„ that the plant is regenerated fro. a 
transformed plant cell. 

48. Method according to claim 47, 
5 Characterised in that the host organism is a 

monocotyledonous plant, in particular chosen fro. 
cereals, sugar cane, rice and maize, or a 
dicotyledonous plant, i„ particular chosen from 
tobacco, soybean, rape, cotton, beet and clover. 

49. Transformed host organism, characterized 
- that it comprises at least one nucleic acid seguence 

according to claim 33 or a ^v, • 

m ^3, or a chimeric gene according to 
one of claims 34 to 41. 

50. Host organism according to claim 49, 

15 characterized in thah -ii- . 

m that It is obtained by the method 

according to one of claims 43 to 48. 

51. Plant cell, characterized in that it 
comprises at least one nucleic acid sequence according 
to Claim 33, or a chimeric gene according to one of 

20 claims 34 to 41. 

52. Genetically modified plant. 
Characterized in that it comprises at least one plant 
cell according to claim 51. 

53. Plant according to claim 52, 

25 characterized in thai- ■, 

xn that the plant is regenerated from a 

plant cell according to claim 51. 

54. Genetically modified plant, 

characterized in thai- a- 4^ ^ 

m that It is derived from the culture 
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and/or crossing of regenerated plants, according to 
claim 53. 

55. Genetically modified plant according to 
one Of Claims 52 to 54, characterized in that it is a 
5 monocotyledonous plant, in particular chosen from 
cereals, sugar cane, rice and maize, or a 
dicotyledonous plant, in particular chosen from 
tobacco, soybean, rape, cotton, beet and clover. 

56. Genetically modified plant according to 
10 one Of claims 52 to 55, characterized in that it 

comprises other genes of interest. 

57. Genetically modified plant according to 
claim 56, characterized in that it comprises at least 
one other gene which modifies the content and quality 

15 Of the proteins of the said plant, in particular in the 
leaves and/or seeds. 

58. Genetically modified plant according to 
either of claims 56 and 57, characterized in that the 
gene encodes a protein enriched in sulphur-containing 

20 amino acids. 

59. Seeds of genetically modified plants 
according to one of claims 52 to 58. 



